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The paper is illustrated by three plates, the first giving the sea* 
level distribution of pressure and the wind directions all over India, 
the second the distribution of pressure at a height of 10,000 feet, 
and the third the curves of temperature decrement on ascending, both 
as given by observation in Glaisher’s balloon ascents, and as computed 
on the hypothesis of adiabatic convection. 


II. “ Evaporation and Dissociation. Part V. A Study of the 
Thermal Properties of Methyl Alcohol.” By WILLIAM 
Ramsay, Ph.D., and Sydney Young, D.Sc. Communicated 
by Professor G. G. Stokes, D.C.L., P.R.S* Received 
January 6, 1887. 

(Abstract.) 

This is a continuation of the investigation in which the authors are 
engaged. The measurements include the expansion of the liquid, the 
pressure of the vapour, and the compressibility of the substance in 
the gaseous state; and from these are deduced the densities of the 
saturated vapour and the heats of vaporisation. The total range of 
temperature is from —15° to +240°; the range of pressure, from 
11 mm. to 60,000 mm. The conclusions announced in their previous 
papers are supported by these measurements. The apparent critical 
temperature is 240*0°, and the critical pressure about 59,700 mm. 


III. “ Further Discussion of the Sun-Spot Observations made at 
South Kensington.” By J. NORMAN Lockyer, F.R.S. 
Received January 8, 1887. 

In papers communicated to the Royal Society, and printed in the 
‘Proceedings’ (vol. 31, pp. 72 and 348; vol. 32, p. 203; and vol. 33, 
p. 154) the sun-spot observations made at South Kensington since 
1879 have been to some extent discussed. 

In the last paper communicated to the Society, in May, 1886, I 
discussed the results obtained by the reduction of the observations of 
the most widened lines in the region P to b for the whole number of 
observations (700) made from November, 1879, to August, 1885. 

In the latter paper it was shown that as we pass from the minimum 
to the maximum period included in the years named, the lines of 
known terrestrial elements disappear, their places being taken by 
lines which do not appear in any maps or tables of spectral lines. It 
was pointed out that such a result might be explained on the. supposi¬ 
tion that since the solar atmosphere is quietest and coolest at the 
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minimum period, the vapours of terrestrial elements can exist then at 
the sun-spot level and give some of their characteristic absorption lines ; 
while at the more intensely heated and much disturbed maximum 
sun-spot period the vapours of terrestrial elements are dissociated, 
at the spot level, and give vapours which have no terrestrial equiva¬ 
lents. 

Since last May the reduction of the observations of the most 
widened lines in the region b to D has been continued, and the results 
are given in the present communication. They strikingly confirm 
those previously obtained. The conclusions drawn in the previous 
paper are therefore much strengthened by the evidence obtained from 
this new region. 

The observations referred to in the former paper were given in a 
series of tables; corresponding tables are given in the present com¬ 
munication ; so that a clear comparison can be made. Tables A and B 
show that for each of the elements taken—iron and titanium—the 
number of lines seen in the aggregate in each hundred observations 
decreases from the minimum to the maximum period. 

Nickel was given in the previous paper, but in this region, b to D, 
Thalen only gives five lines due to nickel, and only one of these is 
found amongst the most widened lines, and that only once in the fifth 
hundred. 

Table C gives the lines recorded as most widened, but not included 
as metallic lines by Angstrom or Thalen, and it will be noticed these 
are recorded as most numerous at the maximum period. 

In the curves given in Fig. 1, it is seen that there is the same 
rapid rise in the unknown lines to the third hundred, the same gradual 
rise from this to the sixth hundred, and then the commencement of the 
fall, just as in the previous paper for the other region of the spectrum 
under observation. The curve due to iron exhibits an almost exact 
coincidence with the one previously published for the other region, 
with the difference that in this part of the spectrum the number of 
iron lines is not so great. 

The titanium curve shows a sudden rise in the fifth hundred. One 
line (5226) was amongst the most widened no less than twenty-two 
times, and it is a singular fact that this line was only recorded as 
most widened on one other occasion (in the fourth hundred) in the 
whole 700 observations. Although at first sight this seems to be a 
result contrary to that obtained in the case of iron, it should be 
remarked that this line is one seen in the spectrum of the spark and 
may be considered to be due to high temperature, therefore its 
appearance in the maximum period was fully in accordance with the 
other facts adduced. 

The reductions have been made and the tables prepared by Messrs. 
Mills, Spencer, and Taylor. 



Table A.— Iron. 

Lines observed in Sun-spot Spectra at Kensington among tbe most Widened Lines. 



18th February, 1885, to 24th August, 1885. 
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Table B.—Titanium. 

List of most Widened Lines observed at Kensington. I —D. 



5701-5 

5738-0 
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Table C.—Unknown Widened Lines Observed at Kensington. 



1st 

hundred. 

2nd 

hundred. 

3rd 

hundred. 

4th 

hundred. 

5th 

hundred. 

6th 

hundred. 

7th 

hundred. 

5170-1. 


1 






5170-5. 




1 




5176-0. 




1 




5178 *0. 


2 






5180 -9. 


1 






5190-8. 

16 

5 






5191*8. 


1 






5193*5. 







1 

5199 *4. 







1 

5199*6. 







1 

5209*2. 







2 

5214*3. 

2 







5214*5. 






1 


5215*5. 

2 





1 


5216 *2. 

2 





1 


5216*5. 


2 




1 


5217-1. 

2 

2 




1 


5218*0. 



1 



2 

1 

5218*5. 





33 

6 


5218 -7. 

1 

13 

2 

14 




5219 *0. 



1 




2 

5219*2. 

1 

5 

5 





5219-5. 






2 


5220 *0. 






1 


5223 *4. 


1 






5224*0. 



2 

2 

2 

3 


5224 -2. 

1 


1 



3 

4 

5224*6. 

2 


2 



3 


5224-8. 






3 

l 

5226 -5. 






1 


5227*3. 

1 







5236-8. 


1 






5237 -5. 






4 

1 

5238 -0. 


1 

4 

2 




5240 -0. 



1 





5246-5. 



1 





5255-8. 







2 

5256 -0. 



2 





5259-3. 







6 

5259-5. 


2 

4 

2 


3 

6 

5263-4. 

2 

1 






5272-5. 

2 







5275-0 - 

1 







5277 -0. 


1 






5296-0. 



1 





5296-2. 

1 

1 

3 

1 




5297-5. 

2 

4 

2 





5300*0. 


1 






5307 -5. 


6 

8 





5318 *5. 






1 


5320 -3. 


6 

8 





5321*3. 


7 

8 





5327 -2. 





1 
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1st 

hundred. 

2nd 

hundred. 

3rd 

hundred. 

4th 

hundred. 

5th 

hundred. 

6th 

hundred. 

7th 

hundred. 

5327*7. 

5328-4. 

5328-0. 

6329 -2. 

5331 0. 

5345 -0. 

5351 -0. 

5357-5. 

5364*2. 

5393-5. 

14 

1 

6 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 


j 

2 

5409-0. 


1 






5409 *2. 





2 


5410*0. 


1 






5412*2. 







1 

5413*2. 







1 

5414-5. 





2 



5419 -5. 






5 


5423*5. 





1 



5423-7. 

1 







5424 *0. 







4 

5424*5. 



1 





5425 -3. 





1 


3 

5426 -0. 


21 

52 

37 

51 

73 

45 

5426 *2. 




1 




5427 *0. 






1 


5428 *9. 


1 






5431 -6. 



6 

1 




5434-5. 



6 





5435*5. 



0 





5444 -0.i 


1 






5444-2. 

1 







5447 -0. 



1 





5447 *3. 




1 




5459*0.j 


17 

26 

29 

24 

65 

18 

5459 '5. 







11 

5460-0. 


21 

48 

15 

21 

2 

10 

5461 -0. 


9 

7 

3 

1 


3 

5462 *5. 




1 




5463 *3. 



0 





5466 -0. 



1 





5475 *0. 







3 

5481*0. 


! 2 


1 




5484*5.. ... 







3 

5486*0. 


1 

1 





5489*0. 



5 

4 




5489*5. 



1 

3 




5492-5. 


1 






5493-6. 


1 






5505-2. 





1 



5505*8. 





1 

i 


5511-4. 


1 






5513 -2. 

1 

1 

1 


1 



5515 *5. 


1 



1 



5529 -5. 


3 






5531-6. 


1 





j 

5532 -0. 



1 
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1st 

hundred. 

2nd 

hundred. 

3rd 

hundred. 

4th 

hundred. 

5th 

hundred. 

6th 

hundred. 

7th 

hundred. 

5532 *5. 



1 





5533'8..... 


1 






5534-2. 


1 






5535 -0. 





1 



5535-5. 



; 


1 



5536-0. 




1 




5536-a. 


2 

5 


. 



5536*5...,. 






4 


5536*8..... 






4 


5537 -0. 


2 

5 


: 



5538*0. 




i 




5541*0. 





1 



5558 4 4..... 


1 



- 



5559-0. 




i 




5577-6. 



2 





5583 *5. 



2 





5602 *0. 




l 




5621*0. 






1 


5622 *0. 






1 


5626-0. 



9 

4 




5626 -5. 


1 


1 




5626*7. i... 



9 





5627-0. 



2 

2 




5627 *5. 



19 

3 




5628 *0..... 


17 

1 




2 

5629*5. 



1 





5636-2. 


1 






5637 -5. 



1 





5660-0..... 




1 




5669 *5. *... 


1 i 

2 

5 




5669-7..... 


* 





3 

5670-0. 


j 

i 

1 


1 

2 

5670-3. 







3 

5670*5..,., 



l 

3 




5671-0. 


51 

56 

64 

62 

85 

30 

5671*5. 



1 

1 




5672-0..... 


51 

56 

64 

61 

83 

32 . 

5672*5..... 



1 





5677 -5. 




1 




5678-0. 




1 




5695 *0. 

; 






4 

5697 *0..... 




4 




5698*0..... 


1 





! 

5698*5..... 




1 

1 


: 4 

5699 *0. 


23 

1 

10 

■ 



5702-0.,... 




2 



' 1 

5703 -0..... 




4 




5706-0..... 



1 





5719-0..... 




2 




5721-0..... 






3 


5721*5. 




1 




5722 -0..... 







3 

5722-5. 







4 

5723 *0. 



2 

6 




5724*0. 







1 

5726-0. 


2 

7 

8 

60 

89 

72 
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1st 

hundred. 

2nd 

hundred. 

3rd 

hundred. 

4th 

hundred. 

5th 

hundred. 

6th 

hundred. 

7th 

hundred. 

5726-6. 


13 

51 

25 

26 



5727 -5. 




4 




5728-0. 




5 




5729 *5. 




2 




5730-0. 


15 

55 

38 

83 

88 

73 

5730-5. 



1 





5731*8. 




1 




5732-0. 





1 



5733-0. 




1 




5734*5..... 


1 

1 

6 




6735-0. 




1 

2 


11 

5735 -5. 




3 


1 


5736-0. 




3 

9 

11 

2 

5736-5. 


18 

6 

49 

13 



5736-8. 




1 




5738 -5. 




2 




5741-5. 







6 

5742-0. 


2 

3 

11 

7 

7 

5 

5742 -2. 




1 




6742-5. 




17 

9 

6 


5743-0. 





1 

1 


5743-5. 



1 





5744-5. 



1 

6 


2 


5745-0. 




1 

1 



5746-0..... 






3 


5747-0. 




8 




5747 -5. 







2 

5748-0. 




1 




5756 -0. 



t 


6 



5758*5. 



| 

2 




5760 -2. 





1 



5763-5. 


I 


1 




5765-0. 




4 




5772-5. 




1 




5776*5. 


1 


1 



2 

5777-5. 


3 


. 7 



2 

5794*0. 





1 



5813*5. 



2 

1 




5814*0. 




3 



10 

5816 -5. 


1 






5817-0. 


1 


1 




5819*6..... 





2 



5821*0. 




1 




5821*5. 







2 

5824*0. 



' 

1 




5826-5. 




2 




5829 -5. 




2 ! 

i 



5846*0. 



6 





5846*3. 


3 

4 





5846*5..... 







4 

5847 -5. 







4 

5851*5. 


3 

1 





5852*0. 



4 





5855 *2. 




1 

1 



5856*6. 





1 



5857-5. 







3 
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1st 

hundred. 

2nd 

hundred. 

3rd 

hundred. 

4th 

hundred. 

5 th 

hundred. 

6th 

hundred. 

7th 

hundred. 

5858*4. 


1 






5860*0. 







8 

5860*2. 







3 

5862 *0. 







12 

5863 ‘0. 





1 


6 

5863 *2. 


5 






5864*0. 





2 


2 

5864 *3. 



! 


1 

4 

5865 *0_ 


8 

16 

12 

1 

1 

23 

5865-5. 



1 

2 



1 

5866 *0. 




7 

10 

5 

50 

5867-0. 


; 





10 

6867*5. 


4 


14 


8 

10 

5869 *5. 





1 



5870*0. 






5 


5876 -5. 


i 




2 


5884 *5. 







1 

5885 *2. 





1 



5886*5. 




1 

1 


3 

5887-5..... 




1 



3 

5890*0. 







1 

5890*5...,. 







10 

5893*0. 







1 
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Most Widened Lines. b-D Region. 


YEARS 1879-80 1880-1 1881-2 1882-3 1883-4 1884-5 1885 































Most Widened Lines. b-D Region. 
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